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February 22, 1998

Mr. Richard Krauser

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 1[I

HAZARDOUS WASTE FACILITY BRANCH

290 Broadway, 22™ Floor

New York, NY 100071866

Re:  Commonwealth Oil Refining Company
Phase II: Subsurface Product Delineation and Formation Evaluation Work Plan

Letter Report - Findings of the Off-Property Subsurface Product Delineation Program
EPA L. D. PRD0O91017228

Dear Mr. Krauser:

DSM Environmental Services, Inc. (DSM), on behalf of the Commonwealth Oil Refining Company
(CORCO) presents the following Off-Property Subsurface Product Delineation letter report
{("Report”) describing the findings of the off-property subsurface product delineation project and
identifying the zero-line for subsurface free-phase product on the ground water. This. work was
performed in accordance with EPA correspondence of April 24, 1996, at the CORCO facility in
Pefiuelas, Puerto Rico. This Report completes the subsurface product delineation portion (Step #2) of

the Phase II: Subsurface Product Delineation and Formation Evaluation Work Plan as approved
by EPA.

A total of four (4) soil borings and eight (8) delineation wells were completed at the CORCO facility
and on neighboring properties during this program. An additional well, installed for a different
engineering project, is also included in the hydrogeologic evaluation of the facility. Geologic logs of
these borings and delineation wells are included as Attachment A. The findings associated with the
completed soil borings and delineation wells are discussed below. '

So1L BORINGS

A total of four (4) soil borings were completed at the CORCO facility during this program. The
soil borings are identified as [DW-1, IDW-2, IDW-3, and IDW-4. The location of these borings
ts shown on Figure 1, Boring and Delineation Well Location Plan. '

The scil borings were completed on the CORCO property south of Highway 127 to further
determine the geology of the formations south of Highway 127 and to determine the location and
depths of delineation wells scheduled for installation to accurately monitor the ground water
conditions in the area. Previous investigations determined that most of the CORCO property
south of Highway 127 is comprised of a top layer of limestone (caliche) fill that varies in.
thickness from a few inches to approximately 20 feet in some areas. This fill was placed on a
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natural layer of clay that overlies the lower sediments. Within this fill and generally at the
interface of the fill and the clay, a discontinuous, perched water table has developed that is not
connected to the underlying sediments or the ground water contained in them. The borings done
as part of this program confirmed the earlier analyses of the geology of the area south of
Highway 127. Specifically, in all borings and subsequently installed delineation wells, a clay
layer that ranges in thickness from approximately four (4) to ten (10) feet was found below the
fill material. This clay layer is continuous in the area of the soil borings and delineation wells

and extends southward and westward from the point where the Ponce Limestone plunges beneath
the surface.

Below the clay layer, in borings IDW-1 , IDW-2, IDW-3, and IDW-4, are interbedded silts, sands
and clays that extend down as far as 60 feet below the surface before the underlying Ponce
Limestone is encountered. These deposits are alluvial in origin and appear to be ancient channel
-deposits from the delta of the Tallaboa River. At present, we do not have enough data points in
these alluvial formations to determine the ground water flow direction, but we assume that it is
generally southward, toward Tallaboa Bay with possibly some westward, lateral movement along
buried, distributary channels parallel to the limestone front. In the area to the west of the IDW-1
and IDW-2 borings, the clay layer continues, but is underlain by peat beds. The total area
underlain by the peat beds is not known. Some of these peat beds are up to 15 feet thick and,
where they are present, ground water is first encountered in them.

The clay layer immediately under the fill acts as a confining or semi-confining layer for the
underlying ground water in the sand and gravel alluvial deposits as well as in the layers of peat.
Phase-separated hydrocarbon was not found in any of the alluvial or peat samples from the
borings or in the ground water. :

The location of these borings and the location of the Hydregeologic Cross Sections are shown on
Figure 1, Boring and Delineation Well Location Plan. Cross sections, with geologic

interpretation of the area south of Highway 127, are shown on Figure 2, Hydrogeologic Cross
Sections. '

DELINEATION WELL INSTALLATIONS

A total of eight (8) delineation wells were completed at the CORCO facility and on neighboring
properties during this program. The delineation wells are identified as PDW-1, PDW-2, PDW-3,
PDW-4, PDW-5, PDW-6, PDW-7, and PDW-8. An additional geotechnical engineering well,
identified as SWP-1, was installed under a different project but is included in this report. The

approximate location of these wells is shown on Figure 1, Boring and Delineation Well
Location Plan,

Two of the eight delineation wells (PDW-1land PDW-8) and SWP-1 were installed in the
sediments south of Highway 127 on CORCO property. PDW-2 was installed on the Union
Carbide Caribe property, just to the south of the southeast corner of the adjacent Pearl Chemical
Company property. Another of the delineation wells, PDW-3, was installed in the Tallaboa River
sediments to the east of the CORCO property, on what is now the HERCOR property. Two of
the remaining four delineation wells (PWD-4 and PDW-5) were installed in the north central area
of the CORCO facility. PDW—6 was installed on the northwest property boundary between the

DSM Project No. 1069-10
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CORCO facility and the Sucesion Mercado Riera property. The remaining well, PDW-7, was
mstalled on the Sucesion Mercado Riera property, north of the PREPA tank farm. The
approximate location of these wells is shown on Figure 1, Boring and Delineation Well
Location Plan. None of these delineation wells or the geotechnical engineering well
encountered free product at the time of installation. These new wells, combined with the wells
that were installed in previous delineation projects, have delineated the extent of the phase-
separated plume at the CORCO facility.

Delineation wells PDW-1, PDW-2, PDW-8, and the geotechnical engineering well SWP-1 are
located in the alluvial deposits south of Highway 127. In the drilling of PDW-1, a saturated peat
layer approximately eight (8) feet thick was encountered below the first clay layer. Below this
peat layer was a clay layer at least four (4) feet thick. Because the water in the peat represents
the first ground water and, therefore, the most probable location to encounter phase-separated
hydrocarbons, the well screen was set in the peat. In the drilling of SWP-1, a four foot thick,
gray, organic clay extended from below the base of the of fill to the top of an interbedded
sequence of blue-gray, marine clay and peat. This clay-peat sequence was saturated and
represented the first ground water. The well screen was set in this material. In PDW-2 and
PDW-8, the clay-overlying-alluvial-formation sequence that was encountered in the IDW series
soil borings was found in the borings for these wells. The alluvium was saturated and
represented the first encounter with the ground water. Therefore, the well screens were set in
these alluvial deposits. No free phase hydrocarbon product was detected in any of these wells,

In PDW-3, on the HERCOR property, a different sequence of sediments was found. In this well,
starting at the surface, the alluvial deposits consisted of interbedded loam, silt and clay. Below
the surficial loam, interbedded silt and clay was found which graded vertically downward into
very thin layers of saturated sand and sandy silt. A distinct, underlying clay layer was not found.
The alluvium in this area is more representative of over bank and/or flood plain deposits of the

Tallaboa River. Ground water was encountered in this well, but no free-phase hydrocarbons
were detected.

PDW-4 and PDW-5 are located in the north central area of the CORCO facility. These wells
were drilled and completed in the Ponce Limestone. Ground water was encountered at 6.4 and

4.7 feet above sea level, respectively, in these wells, and no free-phase hydrocarbons were
detected.

PDW-6 was drilled and completed in the Ponce Limestone, at the bottom of a ravine on the
northwest property boundary of the CORCO facility. The location is just to the northwest of the
MIS area.  Ground water in this well was encountered at 5.8 feet above sea level. No phase-
separated hydrocarbons were encountered at the time that the well was installed, but in the latest
monitoring event (November 6, 1997), approximately 0.01 feet of phase separated product was
measured in this well. There are no locations that are accessible for a drill rig to extend the
search farther north or west in this area because of the PREPA power line corridor.

Assumptions were made in the past regarding the effect of the ravine on the western border of the
CORCO facility. The ravine in question has an ephemeral stream at its bottom, the bed of which
is in the Ponce Limestone. Any surface water from precipitation events runs off in the ravine
very rapidly, and any small, remaining pools in the streambed appear to evaporate faster than
they can infiltrate. A comparison of the ground water elevations in wells located on both sides of

DSM Project No. 1069-10
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the ravine and in the bottom of the ravine indicates that there is a general gradient of the ground
water to the south and southwest. This gradient is smooth across the area of the ravine, which
indicates that this surficial feature does not affect the movement of ground water in the area.

PDW-7 was drilled and completed in the Ponce Limestone on the north side of the PREPA tank
farm, west of the CORCO facility. As with the other Ponce Limestone wells, ground water was
encountered at an elevation slightly above sea level, 3.68 feet, and no free product was found.

In all of the product delineation wells and the geotechnical engineering well that were installed
south of Highway 127, the ground water levels that were measured in the wells are above the

base of the overlying clay, indicating that the ground water in the area is confined or semi-
confined. -

PRODUCT PLUME LOCATION

As indicated in previous reports, and as confirmed by this investigation, the phase-separated

product plume on the ground water at the CORCO facility is confined to an area north of
Highway 127 that is bounded by the Shell Oil Company property on the west and the

HERCOR property on the easi. Past subsurface investigations conducted in 1992 at the Shell

Property (Envirenmental Property Assessment Report; Shell Fuel Tzrminal, Guayaniila,

Puerto Rico, March 3, 1992) and letter teports in 1993, 1995, and 1996, report the presence

of free-phase product underlying the Shell property; however. no confirmatory sampling of
existing weils on the Shell property was conducted to ascertain the current presence, or

absence, of free-phase product. The origm and current extent of free-phase product

underlying the Shell property is not known. Monitoring wells have been installed on all sides
of the CORCO facility in areas where phase-separated hydrocarbons do not exist or the

measured thickness is very small. The former product delineation well, DW-6, which was

used as a monitoring point in previous evaluations of the extent of free-phase product, has

been eliminated from this evaluation because 1t was constructed in the fill material and does

hot represent true ground water conditions. Also, product delineation wells PD-1 through

PD-8 and pumping test well PT-4, which are all constructed in the fill material south of
Highway 127, were eliminated from the evaluation. Figure 3, Phase-Separated Hydrocarbon

Thickness Map shows the boundaries of the plume defined by this Phase II: Off-Property

Subsurface Product Delineation Project.

In previous presentations of similar data, the thicknesses shown on the isopach maps were
uncorrected thickness, that is, the actual thickness of product measured in the well instead of the
corrected thickness of free-product that was present in the formation. This method of reporting
portrays the free-phase hydrocarbon contamination in the subsurface in a manner that makes the
volume of free-phase product appear ‘greater than it actually is. Therefore, the product
thicknesses shown on Figure 3, Phase-Separated Hydrocarbon Thickness Map have been
corrected to represent the corrected, calculated thickness of hydrocarbon product in the
formation. The calculated thickness of free-phase product in the formation is based on
calcuiations that were developed by Blake and Hall in 1984 (Blake, S. B. And Hall, R. A.; 1984;

DSM Project No. 1069-10 -
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Monitoring Petroleum Spills with Wells: Some Problems and Solutions: Proceedings: 4"

National Symposium and Exposition on Aquifer Restoration and Ground Water Monitoring,
NGWA, Columbus, OH)

SUMMARY

This_Off-Property Subsurface Product Delineation Project has delineated the horizontal and
vertical extent of the free-phase hydrocarbon product plume that is associated with the CORCO
facility in Pefiuelas, Puerto Rico and represents the completion of the Free-Phase Product
Delincation portion (Step#2) of the Phase I — Subsurface Product Delineation and Formation
Evaluation Work Plan. As was shown in earlier evaluations, and confirmed in this'study, the

plume is confined to the Ponce Limestone, north of Highway 127, by naturally occurring,
geologic barriers.

The project data also has confirmed that there is a continuous clay layer underlying the fill
material south of Highway 127 that acts as a confining or semi-confining aquitard for the ground
water in the alluvial sediments that underlie the clay layer.

Based on the completion of the delineation portion of the Phase IT — Subsurface Product
Delineation and Formation Evaluation Work Plan CORCO will proceed with the next step in the
overall evaluation of the free-phase hydrocarbons, which is the development of a computer
simulation of the hydrogeologic regime at and near the facility. This computer simulation will be
used in the development of a remediation plan for the site.

If you have any questions or comments please call us at (281) 870 — 8676.

Sincerely,
DSM Environmental Services, Inc.

A 7
Joe H. Raff%

President

Attachments: Figure 1. Boring and Delineation Well Location Plan
Figure 2. Hydrogeologic Cross Sections’

Figure 3. Phase-Separated Hydrocarbon Thickness Map
Appendix A:  Geologic Well Logs

ce: Mr. Israel Torres, PREQB
Mr. Dale Byars - CORCO
Mr. Roberto Gratacos - CORCO
Mr. Edert Ortiz - CORCO
DSM File: 1069-10, 22.0
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DSM ENVRIONMENTAL SERVICES, INC.
.. ‘“

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077 (281) 870 - 8676 FAX (281) 870 - 0161

SOIL BORING LOG

3oring No.: IDW-1

®roject: Off-site Delineation

<lient: CORCO
Droject No.: 1069-10

-ogged by: C.R. Glore

Total Depth: 52 Feet

Location: CORCO Refinery, PR
Elevation: 8.31 Feet

Depth to Water: 26.5

Drilling Co.: SoiiTech Corporation
Driller: Jorge Diaz

Drilling Method:  Hollow Stem Auger
Sampling Method: Splilt Spoon

Date: 07/15/97
| Notes: 90 deg. F; Partl Cloud
’ a5 y y Page 1 of 2
T =
- 1§ |} AIH
€| ® s |8 Y e 8 |2 [ Lithologic Description
(1] 2 = g » LV 1 0 E®
=] w - n & (INS =
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0 0000Q
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0000 12/60"
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3383¢
T fesses
| 056000 6/24"
= i CLAY: stiff, some fill mixed in, some natural gravel, tan and
i CL 6/24 gray; becomes v. stiff and color changes to red & brown in
r bottom 2 it.
227247
7 w .
24/24" ALLUVIUM: saturated, interbedded, well rounded, fine to
coarse sand, fine to medium (<1" dia.} gravel, some thin
24124" layers (<1') of silt, very small amounts of shell hash; mostly
dark gray to v. dark gray
924"
24/24"
19/24
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F 1830 S. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161
. Project Name: Off-site Delineation
SOIL BORING LOG Project Number: 1069-10
Project Date: 07/15/97
Boring: IDW-1 Page 2 of 2
| g Depth: 52 Feet 9
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T 324" beds of reef limestone, fossiliferous, top few feet saturated
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1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077 (281) 870 - 8676 FAX (281) 870 - 0161
. Total Depth: 60 Feet
so I L Bo Rl N G LOG Location: CORCO Reﬁnery’ PR
) N IDW-2 Elevation: 9.90 Feet
Boring No.: B Depth to Water: 12 Feet
. . . . Drilli “ ilTech Corporation
Project: Off-site Delineation Dr'll ng Co jo T DI'1 Corporatio
. riller: rge Diaz
Client: CORcO Drilling Method Ho I? Stem A
. rilling Method: ollow Stem Auger
| Project No.: 1063-10 < I? Mothod: St o 9
ampling Method: i oon
Logged by: C.R. Glore pling P P
Date: 07/16/97
' : 90 deg. F; Partly Cloud
Notes deg. F; Partly y Page 1 of 2
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@ o |5 @ » © o =] ES
Qo LI - = o T S =
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I ;;;; o Pt 24/24" PEAT: saturated, H2S odor
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i \\ “
1L N 24724 ¥ | CLAY: plastic, saturated, caliche noduies and shell
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4 r JeL 4124 SANDY CLAY: saturated, shell fragments and fine gravel,
17124 more CL toward bottom, bottomn 6" pure caliche |
0 --20 CLAY: very stiff, caliche and iron nodules, some well
824" rounded, fine gravel, sl. more plastic and Ig. amount of
1T c¢aliche in botftom 6"
| N 20724
i ig:g:@:v. . GRAVEL AND SAND: coarse (1" dia.), saturated, grades
1L i 8: 19/24 downward to finer gravels and an organic sand/silt mixture,
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- Project Name: Off-site Delineation
| SOIL BORING LOG Project Number:  1069-10
Project Date: 07/116/97
Boring: IDW-2 age 2 of
| 9 Depth: 60 Feet Page 2 of 2
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1830 $. Kirkwood, Suite 201-A, Houston, Texas 77077 (281) 870 - 8676 FAX (281) 870 - 0161

l Total Depth: 56 Feet
3ori N IDW-3 Elevation: 21 Feet
| [ -
- Joring No.: Depth to Water: 28 Feet
. . X . illing Co.: i i
Project: Off-site Delineation gr ling Co SeilTech Corporation
. iller: Di
Client:  CORCO D"::e Jorge Diaz
. : rilli : llow r
Project No.: 1069-10 s n? Mc::ho: :o _I° S Stem Auge
am od: on
Logged by: C. R. Glore pling Method: Splilt Spo
Date: 07/122/97
Notes: 90 deg. F; Partly Cloud
9-Fs y y Page 1 of 2
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GRAVEL: alluvium, saturated, well rounded, some cobbles
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Project Name: Off-site Delineation
SOIL BORING LOG Project Number: 1069-10
Project Date: 07/22/98
Boring: IDW-3 Page 2 of
| 9 Depth: 56 Feet age 2 of 2
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1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077 (281) 870 - 8676 FAX (281) 870 - 0161

SOIL BORING LOG

3oring No.: IDW-4

®roject: Off-site Delineation
<lient: CORCO

Broject No.: 1069-10

-ogged by: C.R. Glore

Total Depth: 62 Feet

Location: CORCO Refinery, PR
Elevation: 11.01 Feet

Depth to Water: 28 Feet

Drilling Co.: SoilTech Corporation
Driller: Jorge Diaz

Drilling Method: Hollow Stem Auger
Sampling Method: Splilt Spoon

Date: 07/18/97
[ dotes: 90 deg. F; Partly Cloudy Page 1 of 2
SERE; Pl E 5%
£1% s |8 E 3| & & E Lithologic Description
@ @ = (2] w QC @ o E®
o - |10 33888 12124 FILL: Crushed Limestone ("caliche™
| SOOOO
COo OO
" [388ss 17124
N COooo0
- (68288 2124
. [eXeTeT o X o
- 138888 18124
— QOLOC
QCOVOe
o— | 33838 624
-0 RN g6 NA 15/24 N/A EANDY CLAY: med. plastic, sm. amt. coarse sand, gray-
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- ONO mixed in clay (<1/2" dia.), some caliche nodules and coarse
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- Project Name: Off-site Delineation
. YOIL BORING LOG Project Number: 1069-10 '
Project Date: 07/18/97
Boring: IDW-4 Page 2 of 2
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- - — o
o = e E ]
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0 RSl 12724 interbedded, 43.6-44'; 4" CLAY, v. stiff dry w/caliche and fine
R iR 2424 gravel |
i = ) 24124
i — 24724 -
1 SILT AND CLAY: saturated, interbedded, some coarse sand
- 24124 and fine gravel lenses with clay balls in them, some small,
. angular limestone pieces
50| [ 24724
—401 S ] 24/24
11 SRl SILT: saturated, some gravel and sand in bottom 1', brown
S OMH 24/24
=SS 242
i == 23124
ol T N 24/24 PONCE LIMESTONE
—-50| L 1824
! i 1




DEM_covmonmrn semvices, e

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077

(281) 870 - 8676 FAX (281) 870 - 0161

MONITORING WELL |WeiTspe:  Monitoring
Well Material: PVC Casing & Screen
Well No: PDW-1 Total Depth: 24 Feet
Location: CORCO Refinery, PR
“roject: Off-site Delineation Elevation: 9.58 Feet
<lient: CORCO Depth to Water: 8 Feet
Project No.: 1069-10 Drilling Co.: SoilTech Corporation
-ogged by: C.R. Glore Driller: Jorge Diaz
Date: 07/21/97 Drilling Method: Hollow Stem Auger
| Wotes: 90 deg. F; Cloudy, Drizzle
' 0 deg y Page 1 of 1
c n E
0 B 2 Q |y Well Well
£ |8 |€(-18 |& |2
g3 |2 |5 g 8 E Lithologic Description Diagram |Description
o] (17} r 8 g »n
0 POPS FILL: Crushed Limsstone (“caliche”) s
i 000 12/24 v
4 ggg Grout % (F—?
L 0% 14/24 VARV
4 §§go \Ej % CASING
X
1r 1724 CLAY: fat, plastic, saturated, some fill mixed in top of core, | Bentonite _ 8 E
i 7124 CH - possibly organic, dark gray to black IRV
i R PEAT: saturated, some thin, biue-gray marine clay jayers, E
10 0 [::2 9/24 strong H2S ador o —
' T3 N/A ! e
L T 24/24 | s
7 Yz Pt s SCREEN
L RRE: 2124 2]
] IR SR i
| L Rz (18024 Sand o
I CLAY: plastic, marine, some roct fragments, H2S ador, -
L \ 18124 blue-gray e
B OH i UME
| 20 -0 \ 24/24 TR suwe
3/ —-20
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D&M ENVRIONMENTAL SERVICES, INC.
| 8

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077

(281) 870 - 8676 FAX (281) 870 - 0161

MONITORING WELL |"e!Tyee:  Wonitoring
Well Material: PVC Casing & Screen
Well No: PDW-2 Total Depth: 32 Feet
Location: Union Carbide Caribe Facility
* Project: Off-site Delineation Elevation: 16.19 Feet
Client: CORCO Depth to Water: 14 Feet
Project No.: 1069-10 Drilling Co.: SoilTech Corporation
Logged by: C.R. Glore Driller: Jorge Diaz
Date: 08/06/97 Drilling Method: Hollow Stem Auger
Notes: 90 deg. F; Partly Cloud
9. F; v y Page 1 of 1
o
N _5 -~ % o @ Well Well
€ 5 (2|8 & |2 ioti
® 2 |£ %= |8 |E Lithologic Description Diagram |Description
oW |3 § 12 |3
| 3]
0 ar S 6 J FILL: Crushed Limestone ("caliche"), saturated in bottom 2 [o e
i gggg‘ 12/24 ft., dark gray, strong hydrocarbon cdor Vo
1 s 3
| i 2829 17124 é :
r CeoY
gggg 14/24 Grout XM
i3 o B
17124 a
R 7
[sXeXeXe VARV
OO O Y 1324
A - SSRG NIA ' Bentonite £ Hcasing
i GO0 10/24 ‘ ¥
1 3004 o
CLAY: sl. plastic, some intermixed fine, rounded v
| N 21/24 | CH gravel(<20%), caliche and iron nodules, brown g E
B CLAY: saturated, plastic, gray and brown v
10 26124 CLAY: top 2 t. sl. plastic, remainder v, stiff, some s
r intermixed fine, rounded gravel {<20%), caliche and iron v
18/24 nodules, brown UL B E
1r SC - v
12124 R EeNe
20+ L v _ _ Sand -
rd 17124 CLAY AND SAND: saturated; sand is coarse grained, -
4L iy bedded, dark gray; clay is plastic to stiff, bedded, it. tan o
23124
24124 g SCREEN
24124 _ _ S
=4 L cL CLAY: v. stiff, dry, caliche nodules, red and brown mottied _:j:
20/24
304 L CLAY: NOTE: Drilled from 30 to 32 feet with out samples. ol Hmﬁ SUMP
\ Same material as 27.5 to 30 SRnm
T L




;DSM ENVRIONMENTAL SERVICES, INC.
—

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077

(281) 870 - 8676 FAX (281) 870 - 0161

MONITORING WELL |We!Tyee:  Monitoring
Well Material: PVC Casing & Screen
Well No: PDW-3 Total Depth: 32 Feet
Location: HERCOR Refinery, PR
Project: Off-site Delineation Elevation: 29.47 Feet
<lient: CORCO Depth to Water: 17.5 Feet
Project No.: 1069-10 Drilling Co.: SoilTech Corporation
-ogged by: C.R. Glore Driller: Jorge Diaz
Date: 08/11/97 Drilling Method: Hollow Stem Auger
Notes: 90 deg. F; Partly Cloud
! 8- y 4 Page 1 of 1
c 2 E
u c o -4 a ® Wetl Well
£18 2|8 2 |2
e | 3 2 g | x 8 £ Lithologic Description Diagram |Description
a3 |5 : 2 |3
o |
L 299d FILL: Crushed Limestone ("caliche™) MM
i 2009 12724 % H
3 53: ogs
l B OO Q) 6/24 8 E
- Ay SILT AND CLAY: stiff, dry, some loam near top, occasional / MM
10 BN 14/24 lenses of v. fine sand (<2"), brown Grout E% o
a1 i W
1 : Bl (1024 (M kG
4 b RN Y,
R b G
10 EZ5Na & 4 GASING
| Dt R 2 ok
r CLAY: stiff, dry, sl. silty, root fragments, brown Bentonite ¥
5 15/24 | MH Zalh:
1 CLAY: v. stiff, dry, dark brown and gray mottled, lenses of BN X ¥
| 0 11/24 |CL sl. plastic, silty clay in bottom 1.5 feet, brown e
\ 24124 v
=4 L e SILTY CLAY: moist to saturated in interbedded lenses of :
== 1924 oL gitt. sand, gravel, and cobbles; lenses generally <6" thick, s
N Fown
-20- _ Sand o SCREEN
No 24/24 o
l 4L 24724 CLAY' moist, plastic, intermixed, fine gravel, blue-gray ]
(marine)
] 23/24 =R Mé
| 10 CH 1 Yiima | SUMP
24/24 o
30 22024 SANDY CLAY: saturated, lenses of sand and fine gravel
i B and intermixed gravel, dark gray (alluviai) el
2224 | CL/ICH
40 B




D&M ENVRIONMENTAL SERVICES, INC.
—

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077

(281) 870 - 8676 FAX (281) 870 - 0161

) MON'TOR'NG WELL Well Type: Monitoring
Well Material:  4";PVC Casing/SS Screen
Well No: PDW-4 Total Depth: 245 Feet
Location: CORCO Refinery, PR
Project: Off-site Delineation Elevation: 233.75 Feet
<lient: CORCO Depth to Water: 230 Feet
®roject No.: 1069-10 Drilling Co.: SoilTech Corporation
-ogged by: C.R. Glore Driller: Jorge Diaz
Date: 08/05/97 Drilling Method: Air Rotary

Notes: 90 deg. F; Partly Cloudy

Page 1 of 4
- > E [
> = o z e @ Well Well
E |8 |2 || & e |3
£ 3 |2 |5 ‘; ] E Lithologic Description Diagram |Description
Q 1w | 35 8 8 &
0 . PONCE LIMESTONE: predominantiy dry ciay with
+ — - occasional thin (<5 Iér?ses%?llﬁgs'zmg ac;lgyo:vraef coral, / B 3:
230 - formation varies in color from white to dark brown, 8 .
I 417 I depending on the amount of moisturs and iron stain Ry
17 - B ¥
4 . / é?
|'1°' - {N/A| NA Grout / V \| CASING
R o
4 2200 . . %%
I g
il — V
20 I N/A % E
I T
L2 3
10T 7 ég
. .
300 - T VY
| ] - ' ot
4 L200 T
ol [ 5
gt _L Zzh \
| 10l i
- B
. Vo
1T T &
L W%
-50+ N SANDY CLAY: dry, dark gray, numerous root fragments, gg :
4 F organic odor. VAN
4= & 4




l -y
;-’ ENVRIONMENTAL SERVICES, INC.
1830 8. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161

- : Project Name: Off-site Delineation
1ONITORING WELL Project Number: 1069-10
' - Project Date:  08/05/97
| Well No: PDW-4 Depth: 245 Feet Page 2 of 4
- E o]
= s |§ s |z 8 well Well
ria] 2] o D [5] o . . _—
§ % g E E § § Lithologic Description Diagram Description
180] < —
o
) 55
s v
sl ;
4 1700 7 % :
I 47 vV
1k b4
— > " V
70 — PONGE LIMESTONE: predorminantly dry ciay with 5 4
4 | . occasional thin (<5} lenses of limestone and/or reef coral, / v
B L fonnathn varies in color from white to dark brown, g E
4 160 - depending on the amount of maisture and iron stain v 4
| . A
RIS Gt
I ZEL:
| 150 T
10 5 ¢
S ¥ 5
I . vV
el b
I L1a0 %E
I R : B4
== o
|'1°9, - e N/A Grout ¥ ¥ casING
s 2%
I ot
i - 5 4
i | v
| m4- - % s
| Crz T i
l e Vo
4k .. %%
120 - 1]
= ot
S R ETY ih:
- X
C 1™ B e
3¢ - L gf
1 g




| ‘DSM ENVRIONMENTAL SERVICES, INC.

1830 S. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161
_‘ Project Name: Off-site Delineation
1ONITORING WELL Project Number:  1069-10
Project Date: 08/05/97
Well No: PDW-4 Page 3 of 4
I Depth: 245 Feet g
T
| < £ /5 § F Well Well
< © o 7] o . . .
§. I% g E g § ,},E" Lithologic Description Diagram Description
R % V%E
IR ok
ladl | o
-14¢ - | 8
r B 5t
1 7kt
NS : 5
. ok
R PR RS g
1lgo | % 9
| 1 E 5
1L . Y\
60 - i %‘E
IR ZEE
L ET0 - é%
4+ vV
BRI == g
. - v \/
17 %g
| ] —60 . - g;
4 = | /‘ g
il M
1010 5
| 150 |_ . e
I g
it 218
|19 L Gt [ 8 %CASING
I Lao ! 85
| F | s
E V
IR / %E
SIS )
| a0 L h:
| &
17 = ﬁ 5 ¥
4+ . Vo
b I Bentonite B :I;

-
-
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DSM ENVRIONMENTAL SERVICES, INC.

1830 S. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161
- Project Name: Off-site Delineation
1ONITORING WELL Project Number:  1069-10
Project Date: 08/05/97 :
WNell No: PDW-4 Page 4 of
| Depth: 245 Feet 9 4
2
- ]
g 5 : |z |8 Well Well
| B3 (2|8 |8 |2 Lithologic Description o Descriotio
s 2 5% ¢ @ L iagram scription
R e R iels
J-20 [0 :
1L T
220 . Sand
- —10 I —
1L ——— SCREEN
- PONCE LIMESTONE: ground water encountered at ——
R I approx. 230 ft. below surface (approx. sea level), no free- —
23d |- I - phgse hydrocarbon.
| 170 Ll SUMP
= 1 Ly
| 249+
.10 1]




DSM ENVRIONMENTAL SERVICES, INC.
l T

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077 (281) 870 - 8676 FAX (281) 870 - 0161

'MONITORING WELL [e!i Type

Monitoring

Well Material: 4";PVC Casing/SS Screen

Date:

Logged by: C.R. Glore
07131197

Well No: PDW-5 Total Depth: 240 Feet
Location: CORCO Refinery, PR
Project: Off-site Delineation Elevation: 216.40
Client: CORCO Depth to Water: 212 Feet
Project No.: 1069-10 Drilling Co.: SoilTech Corporation

Driller: Jorge Diaz
Drilling Method: Air Rotary

Notes: 90 deg. F; Partly Cloudy

Page 1 of 4
fnd
. g s g Q ® Well Well
£ 8 |2 /|35 |& |2
& | 3 ,-:3 & & 3 |E Lithologic Description Diagram Description
o w35 £ 18 &
L F ; PONCE LIMESTONE; predominantly dry, calcareous clay V = Y
4 T with occcasional thin (<5') lenses of liméstone and/or reef Y
. coral; formatipn varies in colorfromwpiteto dark brown to / (BE
- L - gray, depending on the amount of meisture and iron
_ I staining W
210 1B
| : %
AL A va Grout / g %msma
== Zk
] 200 - / o E
1T 1
20~ | 1 NA 59
] . vV
T L S
L - - / Vo
190 \?/ﬁ%
304 L. gE
I E: 5 4
1F ] g&é
7 180 - -
10 %
“IF 5 :
i . ZEE:
1Tyl % G d
1 =170 Yoy
sl | | T B
b "
_ . A& Y




|
DSM ENVRIONMENTAL SERVICES, INC.

I 1830 S. Kirkwood, Suite 201A, Houston, Texas 77077

(281) 870 - 8676 Fax (281) 870 - 0161

IONITORING WELL

Project Name:

Project Number: 1069-10

Off-site Delineation

' N Project Date: = 07/31/97
lWell No: PDW-5 Depth: 240 Foot Page 2 of 4
~ ] 5 (o]
I g | g : | & well Well
g. g g E qg § § Lithologic Description Diagram Description
| e — Zkr
SR %
60 | 55
e n
. -450:_ % gg
1 F @E
1140 — f
oL B
Y|
I t
4L 1]
11130 - \%E
% -
90| | I / E’E
oL et
+ 1120 . . %E
4L I /
l"'oﬁ i : N/A Grout %Emsme
i = ‘:
o [ TR 7, V
Lo b
|-l T 54
T g ofe
1100 ¥\
b = % g
I 55
T b ¢
IeIE 7
PRI B
13¢ . | :
N &
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IDSM ENVRIONMENTAL SERVICES, INC.

l 1830 S. Kirkwood, Suite 201A, Houston, Texas 77077

(281) 870 - 8676 Fax (281) 870 - 0161

TONITORING WELL

Project Name:
Project Number: 1069-10

Off-site Delineation

, Project Date: 077131197
LWell No: PDW-5 Depth: 240 Feet Page 3 of 4
1
Fad
5 g3 § = | Well well
- [ [=] w [= N . . .
§. % § E E § § Lithologic Description Diagram Description
Q
’ . . ; {.,/ =
1r _I
= @E
PP I 3
- o 5§
4L ] v
S B8
{70 - / gg
= %
|1 60| 3 gg
N Bh
- 50 |
— . v
Al [ H
I 5 4
¥
R Bl
1140 ] - - R
11 _ /v
180 | |- Zhr:
A vV U
I i
1+30 | VoA
it Co Bt
-190 | .. Grout & i CASING
I n
L L W
1P ﬁ 2
L Bentonite
- I S EE
10 I
I
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DSM ENVRIONMENTAL SERVICES, INC.

1830 8. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161
- Project Name: Off-site Delineation
HONITORING WELL Project Number: 1069-10
‘ Project Date: 07/31/197
Well No: PDW-5 Page 4 of
: Depth: 240 Feet g 4
I
2
= ) a (=]
2 |8 3 iz |8 Well Well
| ";:. g |3 =l ¢ |8 |E Lithologic Description o Descrioti
a 0 =5 & g 03} 3 rlagram e ption
210 - 2 lwa
| N . . 4
TE e —
“le PONCE LIMESTONE: ground water encountered at e SCREEN
— — - approx. 210 feet below surface, no free-phasa hydrocarbon
7 - - Sand
220 — | —
j L ;ﬁg@l SUMP
ST :
"q- 1=
B
= |.-20] - -
1F ] ;
-240 !




DM

ENVRIONMENTAL SERVICES, INC.

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077 (281) 870 - 8676 FAX (281) 870 - 0161

' MONITORING WELL |Well Type: Monitoring |
}_ Well Material:  4";PvC Casing/SS Screen
Well No: PDW-6 Total Depth: 138 Feet
. Location: ~ CORCO Refinery, PR
Project: Off-site Delineation Elevation: 125.80
l Client; CORCO Depth to Water: 118 Feet
Project No.: 1069-10 Drilling Co.: SoilTech Corporation
Logged by: C.R. Glore Driller: Jorge Diaz
Date: 07/29197 Drilling Method: Air Rotary
Notes: 90 deg. F; Partly Cloudy Page 1 of 2
» s > $ o Well W
] o 4 = o0 ell
£1% 2|38 |&E |2
& | 3 .§ & 8 £ Lithologic Description Diagram Description
Qi@ |3 § 18 |3
0 j il PONCE LIMESTONE: predominantly dry, calcareous clay T Y
r 1] with occcasional thin (<5') lenses of imestone and/or reef VARV
4L i coral; formation varies in color from white to dark brown to 9 E
‘ 2120l . g{aaiy'{i:gependlng on the amount of moisture and iron Y
ir %E
] 404 - [ N/A | NA Gout 7] ¢ CASING
1t — L
IR Z @ g
|20 - T v
L - ZEkE
— i - v
! 4 100 | 7 %E
o[ | o
I ZEE;
4 — X
Lo vE
ol 17 "
[ o ZEr:
L . VoA
Lo | 2
o[ L 3
A 5 d
10 8
" 1l 3
el 3
| 54
ib 1Y ZE%



f
DSM ENVRIONMENTAL SERVICES, INC.

! 1830 S. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161
: Project Name: Off-site Delineation
MONITORING WELL Project Number: 1069-10
' Project Date: 07/29/97
Well No: PDW-6 ' Pa
| Depth: 138 Feet ge 2of2
g
c ] [m]
s | B s |E |8 Weli Well
l %. = E = :::8 8 E’ Lithologic Description '
2 ﬁ =% § e |3 Diagram Description
70 - - / V
' 1t 1] / % %
Jhso— - ZK
Eran . T
10 3
Al 7
90 - I 3
SR B;
i . e
4 =307 - %g
o T Zrk
) i . Grout CASING
10 - 7N
1tk .. &'
1720 B §
410 - . EE
4 - Bentonite P E
g = .. vg
4 k10| - S
4+ T 48 Saturated; strong hydrocarbon oder in cuttings o
429 - ppmM PONCE LIMESTONE: ground water encountered af -
I .o approx. 117 feet below surface, hydrocarbon odor, no free- e
1 — - phase hydrocarbon -
l I lo ] Sand == screen
13¢ - | =
| 10| — 5] suwe
149 | 1 7
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IDSM ENVRIONMENTAL SERVICES, INC.
l L\

1830 S. Kirkwood, Suite 201-A, Houston, Texas 77077

(281) 870 - 8676 FAX (281) 870 - 0161

' MONITORING WE LI |Well Type: Monitoring |
; Well Material:  4";PVC Casing/SS Screen
Well No: PDW-7 | Total Depth: 157 Feet
T Location: West of the CORCO Refinery, PR
Project: Off-site Delineation Elevation: 130.40
Client: CORCO Depth to Water: 126 Feet
Project No.: 1069-10 Driilling Co.: SoilTech Corporation
Logged by: C.R. Glore Driller: Jorge Diaz
Date: 11113197 Drilling Method: Air Rotary
Notes: 90 deg. F; Partly Cloudy Page 1 of 2
18 | B 1 S g welt well
& - - o - -—
! §' 5 g_ E & o E Lithologic Description Diagram  |Description
| S w3 § 13 |&
0 - 130 - -
R i sl o (233 oo o o o o Ak
1k 17 coral; formation varies in color from white to dark brown to VRV
4L - gray, depending on the amount of meisture and iron %E
4 L staining / Y
-10: =120 . | n/AlNA | NA Grout (5 & CASING
a1 " %
AN o
10 .. Y
200 110~ - / E s
i ' 5 &
4 %
I ZEix
304 100, - . éé
| 10 r
1t | T bs
I““;'L —90 | - B
N ly
1r : k §
i 1 %
‘-50- |80 . g %
1t C: b §
il G ¢
,-60: 70 I / % i
I v
I L 54
) 9 - ey
o)L | T "
| 10 E: 3
? 39?1 L I %E
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IDSM ENVRIONMENTAL SERVICES, INC.
1830 S. Kirkwood, Suite 201A, Houston, Texas 77077 (281) 870 - 8676 Fax (281) 870 - 0161

Project Name: Off-site Delineation
MON'TORING WELL Project Number:  1069-10
' Project Date: 11/13/97
_ - PDW- ,
LV\lell No: PDW-7 Depth: 157 Feet Page 2 of 2
|
o
8 ? 2 E 8 Well Well
‘ ‘::':'. E E - d:'o’ -8-. E Lithologic Description |
a %’50 & § g |8 Diagram Description
|TIF - | ZEk
1F . v
10 T
%07 140 | G
i .. '
Lo Zhk
|-109 _30 I Grout % %CASING
1 I 54
4L . ﬁ V
I-1% ;20 . Bentonite g;
i —1 =
‘2(:! 10| SCREEN
AL 1 —
_ h, Sand .
l 1r o PONCE LIMESTONE: ground water encountered at -
430 ;0 o approx. 126 feet below surface, no free-phase hydrocarbon :::
I 1r 1 SIIEEJ SUMP
149 Lo
|1 |
|-156 —_.20:_
1r 1
|.156 M




1830 8. Kirkwood, Suite 201-A, Houston, Texas 77077

i D M ENVRIONMENTAL SERVICES, INC.
N

(281) 870 - 8676 FAX (281) 870 - 0161

MONITORING WELL

Well Type: Monitoring

Well Material:

4"; PVC Casing & Screen

Well No: PDW-8 | Total Depth: 24 Feet
Location: CORCO Refinery, PR
Project: Off-site Delineation Elevation: 13.98 Feet
<lient: CORCO Depth to Water: 12.4 Feet
®roject No.: 1069-10 Drilling Co.: SoilTech Corporation
-ogged by: C.R. Glore Driller: Ruben Nievas

Date: 08/09/97 Drilling Method: Hollow Stem Auger
| Wotes: 90 deg. F; Partly Cloud
9. y y Page 1 of 1
g
-1 8 | B 12 |a well Well
£ % |2 g | & |2
2|2 |2 Kl g |é |& . . o ) -
¢ 2 |£ |5 | @ E Lithologic Description Diagram  |Description
Q in == 724 .
w -l 8 = v
9 ] 3959 FILL: Crushed Limestone ( caliche™) ZD:D:
OO 624 Vo
COOT g E
4 = feded el e
6604 v
&00 0/24 Grout 8 E
1 10 2008 —_ : Zre
CLAY: plastic, caliche nodules, hydrocarbon odor in top 6 bs E
\ 17124 feet, occasional silt lenses, dark gray V \ cASING
1L . S
2024 Bentonite B Y
1 x:
\ 21724 | OH SN
4 | N/A o
19/24 ::::'—
¥ “SAND AND SILT: saturated, interbedded, some shell N
18f24 | SM fragments, small amount of fine, rounded gravel, probably R —
40 mixed beach sand and alluvium, black O
224 | OH Sand o SCREEN
i 16/24 CLAY: saturated, plastic, dark gray, no hydrocarbon odor
Ha5% 424 | e SAND AND GRAVEL: saturated, some cobbles, sand o
204 - kiigl same as above, one cobble piece is x-taline limestone o= -
A - - -l
21/24 | CL CLAY: saturated, looks like weathered Ponce Limestone ::;: gmg SUMP
i CLAY: plastic, caliche nodules, It. tan, possibly weathered -
E 1524 | oL Ponce Limestone S
- —-10 -7
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IDSM ENVRIONMENTAL SERVICES, INC. -
l—.

1830 S. Kirkwood, Suite 201 -A, Houston, Texas 77077

(281) 870 - 8676 FAX (281) 870 - 0161

'MONITORING WELL Wi Tvpe:  PiezomeTer
F Well Material: PVC
Well No:  SWP-1 Total Depth: 28 FEET
T Location: NE Corner of Pond 3
Project: STORM WATER DESIGN Elevation: 9.49 FEET
Client: CORCO Depth to Water: 14 FEET
l Project No.: 1101-01 Driliing Co.: SoilTech Corporation
Logged by: C.R. GLORE Driller: JORGE DIAZ
Date: 09/04/97 Drilling Method: AUGER
| Notes: 95 deg.F, Partly Cloud
9-F y y Page 1 of 1
&
. g 3 Q. @ Well Well
€18 |2i|§ |& |2 :
& | 3 ,,-:3 Lle |8 |E Lithologic Description Diagram |Description
Q |w |5 E |2 |3 -
0 Q
| ] = N n m . 0.2 N [
‘_ %"5 :S | sz g}‘l‘.}a}grfgeg Jg&stone ("caliche™ SPT: 0-Z 11/9/7/7: 24 V \g/ %
& ok
l - % 7 S 14/24 / W %
. il B
SPY
525 see| as - won ) ; ¢
, T CLAY: mixed with fill, piastic, gray. SPT: 6-8' 4/4/5/5 v/
i 924 | CL ' R
] CLAY AND PEAT: fat, plastic, mixed with <2° peat X M Casing
0 29124 layers(peat <10%, up to 50% near bottom 2 ft.), blue-gray. (8 E
I_m_ — . SPT: 8-10' 3 for 24", 10-12 114/1/1; 12-14' 1/2/212; v
ggg lith. OH/Pt T 8 E
- 7124 Bentonite VAR
] i 11724 N i % %
10 8333 A S ol
T | PEAT: saturated, bedded ic plant fragments. SPT- e
I gy des (154 V1B /313, 16-18" 1131910 b aragmern 5 Screen
| L § § § ; 7124 Pt Sand
7 232 ¢ R
EETHEEE 16/24 o
| -204 0 e
18/24 CLAY AND PEAT: clay same as before, becoming stiff in o
- $33¢ bottom 2 ft. SPT: 20.22' 2/3/a/3; 22.24 4/3/2/3; 24.26 2
7 OH/Pt 2/11313 _:::
| i 24124 o
- 333 24124
| N CLAY: stiff, not saturated, gray and brown mottled, <
becoming slight to medium plastic in bottom 2 ft, SPT: -26
{ N N 12424 |CL -28 3/3/4/3 2
| .30 =20 [1







	132_39391.5819444444.pdf
	132_39391.5821643519.pdf
	132_39391.5825578704.pdf

